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-KfcfcWC. ^7r4T£«2 0 l±(3&££;h.*:A 
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1 

imm i ] mi&nmihmLt , z ontsasiLh 
m&ztrfi&mwmt. zcr>&mm±.m!S& 
tifz^mimmmmttt zmtxzz, z t wmt-t 

imm ] -9-7 r j Tgm±mf$.$tifzA i mm 

t, Z<DA l mm±.lZBf8.ZtlXA 1 NA 7 7Ti 

wmwmmm&ut srjyiL-c&s z t zimt-? 
hunt. m&#z*Tiu$-vj>tm.mz%tim# 

BUEA mmtlZMOCVD&TA 1 N 
^m^^b^^tiifX^tX. !9IBAlNA«y 

js-r sigfc £^t*^ b m®b^-h¥mtm?<r>mm. 

M. 

[fl^PSHWJl] 
[0001] 

v*cr>m.-fimizmt&. 

[0002] 

[«£#*>&«] 5£*R gfc#y-7A (GaN) fc+ifrfc 

3*iTH4. mfcM£&fa¥-®mi-Wclz v WfefcJgm 
fflffcfi (MOCVD) ffiCioTjfi^SttTV^. 
[0003] MOCVD£T'tt. tf7 r 4 T3*9«}£& 

TTMG ( MM^tfU^A) , TMA ( hU^^ 
T^$-»>A) , TMI (HJ^fM^A)^' 

VB^r£k7)#X£{£&U MSg£9 0 0-1 2 00 

s z bi,z5Lr>x. %M<nmtmt£m 

WRVzaymmttv vrmte^^ztzMz. 
v-nyhmitfAbLx. imm&mfc&tov-x 
fc. ^nfyb%&^7tm*%xsimtixzm£;Lx& 

WtZ£o\zLX^h. 

[0 0 04] bZhX\ T®&fobLxy-yTJ7m<7) 

MzmMmmztttiL btimm. 010 3 %m 

mibhZb&tV^bZlxh. ZcobZ. 2mm&co 

mz&V&mb LTttJtW'J^O. 1 Q - c miV> 
0®£mbLXm-'fZ>b. #2 5 0^=2:5. ;<7)i 
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fcL 10mA<7>ma[5:jSL3t^c2. 5Vfcv^3RTfc 

Zbiz%&. 
[0005] 

[^w^jB^tidt-rsiiui] ^oiafcfi!*. -9-7 
rjrmttmmML-e^mmfkixmi 
tz¥mm?izti^x\±. msmmm^^^tiMz 

10 TmcogitzmKb^dgmth-?*:. 

[0006] *^Bfll±. ±S<0»1f £%&LX%$tl*i 

xm^fi±z\iMm^m?w*co8im. 
mimm-zzbizhz. 

[0007] 

[nm^jB^-rs^to^ai 

x. mLb^immffl&%b<?>ffl£&mmmtmx 

lteZb*imb1-Z. 

[0008] Lv^m®Kk LT 

(1) imtcom&gmt. v7T4T&\*t*.v*>v- 

(2) ^ikwm^ifmm^mmwxhtz 

b. 

(4) &gmmm\tr>u$-*7J»X'hhzb. 

(5) 14 1 0 nraTOS £ fc . 

(6) ±mma. V7T47 : mmmi,zrtv$.-*7 

J»m&LXBi8.Zii&Zb. 

(7) &mmi*. ^yr^rm^mmiz7)u^~^ 

[0009] tt&wm. mc'mm.^wmm 
m^tzimvm^z&ux . -9-7r^r««±t^i£? 

^CA 1 . ^COA 1 aigSJi^^^nfcA 1 

40 NA-y7rJli:. ^AlN^7 7Tl±tM2to 

g a n jML&totm&ommmm® t mm lx%& z 

bZimb-fZ. 

[0010] *fc*«i»4. US^f^i^^OSit^ 
fcfcwc. -t7r^fra«Jbtr;l/5-'7A5r^tfJ!I^ 
*'X$:fflV^MOCVDft-CA 1 ^Kl-Sr^^SIS 

b. mitfx*7ti>$-vj±bmmzitt!i$m'xiz%: 

tX. OTSA 1 m®m±-lZMOCVD&TA l NA>7 

bm^tiUfXiz^lX. midAl NAy7rS±t 
50 GaN^^**3S*<^IWH«S&lftS't6ISi:^ 



3 

[oo 1 1 ] &tritfimtz> z t *m-mt lt. hi 

\,ZJfC? i 3 frldH 1 0 i: E tflBtrgfclWfcStt* 
^fl^jSfc^r^TfcOlfffitryPS-^A (A 1 ) 
Wm{\m&2. 5X10-«Q- cm) S-JfALfclS 

#3. 4Qfc&S. Hl£@10fc<?>iy|JiffS10n 
m<3Aitfg|Jl£#ALfc::ic0*"ei> t K ^Offi^tt 

[0012] ZCDXolZ^ fl;&>10nm<DAli$KJg£ 

E3. 5VSSfclfcKtTtil«-C5SSec0fit^ 
TVv&„ 
[00 13] 

(H66I8S1 ) 02<i. *%Hg<o^lwHJfe»©t«fc 
hS&ty* *~- V 2 0 0<0*7^£jKt8niiBT k & 

[ 0 0 1 4 ] ^7 r TSfi 2 0 1 <r>±)Z7A> 5 

(A 1 ) »K»2 o 2tm$.zix. *C0±.lZ^ yyr4 

rmt.20 1 tmm-&x.v?*i"r)v&mt<r)m- 

^QStmath tltbCOA 1 N/\*7 7rJf 2 0 3#®(£ 
SftTW?.. -etT. dWN*«y7rS2 0 3O±(c:. S 
i K-7V)nSGaN)l2 04. SiK-7<0nIIn 
GaNS2 0 5, Mg K-7V)pSGaNJI2 0 6* 4 ± 
IB«»CSam$ixTV^. mffi2 07fcLTti. nl 
GaNS2 04&^pSGaN«2 06(C«LT. 

fi{,-7^;KNi) ki(Au) fc<oiUIf8ii£fflu 

[00 1 5] act. *Hife»®co%7t^^-H2 0 0 
OlSt^rffiSrlHtcittBWi,. noB*^ H 2 0 0 

Ill WmtlXTMG IhVX+MfVQ 
A) , TMA (MMf-rt'TVUS— «>.M , TM I ( h- 

T (NH 3 ) Sfflvvfc. ^WftlfflMdiy^y 
( S i H« ) Rt/b'X^^o^y^^'x-^v^^ 
A (Cpj Mg) . 3f^'JT#XfcLT*S&tfg«£ 

[0016] ^-f. (000 1)KIWHtt7 



3) ^1^9-167857 

4 

r^f ra«i2 o i ^mmxm^x^xmtt: 

fi&5r«)--fe:r:r*±£SS* L. fiUSl 20 0iCT*3t£ 5 L 
[0017] fcwc, 1>-7r-fTS«2 0lSr5 00X: 

A^50cc/«-<04-e^l^S[-r^tfc«t l 5. t7T 
4 7£fi2 0 1 OgaaKA l 8M 2 0 2?ftl0nm 
jfcgLfc. Al8KH2 0 2tf)JSt3fc:ovvcii s H3IC 

tit. A 1 mmtfl 0 nm£j8;lSfcMfc!fijfl:#&#& 
£. 

[0018] ttWC. ■*7r47£«2 0l£5 0 0T: 
fct&fcU 1 5 SStS: 5 T^* 

-7£ 1 0 TMASr 5 0c c/#<7Xfrei 0# 

BBWi fc fc «k 0 . A 1 NA7 7rl203 £»££b 
20 fc. 

[0019] -t7r>f7*S«201^1 100 

TCiT'^t. *S£ 1 5L/4K ^5^, T 
>t-TS: 1 0 L/#\ TMG£ 2 5c c/ft. S i H 
4 £ 1 0 c c /#<0ftT'# 1 l^cE^i t fc £ 0 r nf- 
GaNJf2 04£j£gUi. ZlZX. Ty^-TtTM. 
Gt(0mmkitit6 0 0 Oggfc&oXV^. CKOfi 

j h-< . *mm&mLtM%. to o oja±-c& 

[0020] iXV^T. -9-7r-fT««2 01^8 0 0X: 

t-TSr 1 0 TMGS: 5 c c/^. TM I Sr 5 

0 0c c/^. S i H4 Hcc /ftVMX-m 5jiffl 
S-fClfctCiO. nil nGaN1205Sr^L3t. 

m^x. ^7r-fra«2oi^st^i ioorir-# 
sl. *s^i5L/^ g*£5L/4h ry^-r 

^10L/^. TMGJ2 5cc/». C P 2 Mg£3 
40 0 c c/tt<D&X'm 0imfc?Zt£ : £ t ) . pIGa 
NS2 0 6 5rft5fiLJt. 

[0 021 ] Ztit><nm$:BtfLLti®. TMG&I/Cp 
z Mg«)flMft*ffjl:Ufctt, 7 0 0*C*mSL. 7 0 
0-CXZ t> l<zXmmT>*-Tcr>W&*Wb. I . S« 
W^5 L/^S£L^{t^*^SS*f^aiL^. 

[ 0 0 2 2 1 &^x\ m.{tm^mmmm^^ 
tzV7r4 rs«^MocvDgs^f>ffioaiL. si 

O2 K^SrVX^kL. C I2 tfXSrfflWCnSGaN 

»2 0 4i>mmi-hix-±Mm^mtmizx. -,i->m 

50 *L/;. S^c. ^S[^jg-&fi£fi$*t-t7r>fT 



5 

wmz. mnMgmmwzm^xN ii3oo n 

m. AuMlOOnm£iI^j£U:. <I<9&2 0 7£ 

[0 0 2 3] ClOj:3 : 5:£«S:3 0 0/zmX4 0 0jum 

-A'FU yyritlt:. ZVidizLXB&Ztitift 
%y4*-Y20 0\i. IKfr|6jSs£2 0mA{CfeV^T2 

[0 0 24] #>< LT*f£*a$Bfc <k*ttf » -9-7 t 4 T 
S« 2 0 1 ±JZ D Hfi§j£<7DG a NjffcfcyM F £#fi£ 
•?-&.r U>feAl&&JI202<D#£fc:.J:'9 

&x%h. ftoT. rt&cog^^wsflt-s^fctf-c 

(Hifi»®2 ) 04Ji, *^BB^2^HSfi^©t^ 
S^ftV-if 4 0 OtD^ffijifcqrf !Bfffi0-e*>S. 

[0 0 2 5]1f7r-fr»tS4 01<0±fc s 
4 0 2. GaNyN*>y7rS4 0 3, SiK-7<0niG 
aNS404. T^F-TOI nGaNf405, Mg 
F-TOpSG a Nfl4 0 6 ifiZnmVfflBmtiLZtlX 
V>£. f^fctl. n!GaNi404S^pSGaNl 
4 0 6fc*tLT. ^fJl{>-7^ (Ni)t^ (A 
u) fc<D;RJffiBl4 0 7<HflVVO^. ttz. TO^X 
F5-f7lfJ5t-rS3t«>. SiOz Jg408£fflU)t„ 

[ o o 2 6 1 mz % #mmm<o¥mftu-*F4 oo«o 
m&jjmzmizmwth. zmm&v-^m=?-4 o o 

[0027] *-*\ {OQODmzwmtLtty 
rwi.4 o i zmmmmtzi ~>xmLt: 
MocvDm&nB&mzwmtitititmsimz-v 

■fe:r*±(c^t U 1 2 0 OKTOkXS: 5 L/#<?) 

[0 0 28] #S^X\ t7r^7lfi40 1^500iC 

AS: 5 0c c/#<DfiT-#j3 Og^-t^ fc £J 0 . -*7 
T4TW&.4 0 1 <mm\Zh 1 »KS4 02S:ftlnm 

[0029] &.^X\ 0 1 OSS* 5 0 0°CtC« 

*^7"S:10L/fl\ TMG£-2 5cc/#S:104Hg 
fttZtiZk*). GaN/N'-y7rl4 0 3SrfiK«LJt. 
[0030]&CvC. t7r-f7M4 0 1J1100 
r£T#fiU 1 5 L/4K Msg* 5 T 
y*-r$r 1 0 TMG£ 2 5c c/:fl\ S i H 

4 Sri Occ/%<D&X'$)imgltfL-?Ztl l z£<0. nl 
GaNJl4 0 4£-jftgU:. M^X. tJ-7r4T««4 
01£8 0 0X:£T1$SSU **£5L/fl\ 1 
5L/4K TV^TS: 1 0 L/tf\ TMG£3cc/ 
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4h TM I £ 3 0 0 c c/ftCDSX-fjl 5ftffltf£tZt 
£JD. T^K-T^I nGaNJg4 0 5£j£fiU:. 
[0031]<fcvvt\ ^7T4T»«4 0lS:Btfll 
0 or^T#at. *S£ 1 5 L/fl\ 5 L/ 
4h Tyt-rS: 1 0 L/ih TMG£2 5 c c/#. 

c P2 Mg^30cc /#<o*-ett 3 o ^laes-r i 1 tz 

J: 1 ). pSGaN14 0 6£fi)fcftU:. JFfrC 

[0032] Mft8^fW»f «®Srl£ft3 tffc-«r7 r 
10 >(T^4 0l£MOCVDgSa>&IXDaiU 
HftCVDatJ:-oTJB«L)tS i'Oi^Rfcv.X^fcU 
C 1 2 ^XSrffl^JtR^Ett^^yxv^-y^ (Rl E) 
mz X ->X nfG a NJI4 0 4#£ilj-r£ itiSyiS- 
j^rcWfcx.y^y-T'lfciU:. <XwtvWtf£*>S iO 
2 3^>««i§S4 0 8iH&£U «Ii0»^M4 0 8OnS 
GaN14 0 4&tXpMGaNJf 4 0 6±t3^?h 
*-^£JB)£U:. ZZT. pSGaN«4 0 6±-C»i 

[0 03 3] £^J:dKLTffc£Lfc8ilftS<0lgJffli 
20 ita«(C^ttOXA-y^5-ffl^-CNiK2 0 0nint 
Au§l5 0 0nmi:tf)igJIfl8£4 0 7S:S&£U 700 
T\ 5^HSIOg^#a8M*TcOlni»«SiC«]: -?T*-5 

4 0 0fcL «g4 2 0nmtiJUT. L£V^imS£5k 
A/cm 2 -C^Lfc. 

(fSW3S3 ) 05tt, *!|BB»m3<i^S8iJg®fcffifc 
h%3t?4 *- F 5 0 0 O«^Ji5-^1Siffi0T'*) 
5. 

[0034] i?"7r>fT««5 0 1<D±{C. ^U«>A 
30 (Ga) SM1502. GaNy\'«y7rS503. T>- 
F-7-cOGaNJf 5 04, S i F-TOnSGaNJf 5 
05, S i F-7"C0nMI nGaN1506, Mg F- 
7<0plAlGaN!507, MgK-7«plGaN 
S5 08*«JiS«lfc®SJB^fl.T^I». 
*t«. nSGaNj!5 0 5{^LT^y (Ti ) fc 
& (An) fc<0SBfi$it5 0 9£r. P MGaNS508 
tCJtLTIi-'/^/U (Ni)ti(Au) fcOOTfl&jS 

5 1 OSrfflV^TV^. 

[ o o 3 5 ] <kiz. TmmBoj&tyj f 5 0 0 
40 <oi?ji*ffi5-)stc^i-s. t-r , (oooi) Es-a 

ipffii: Lfc-9-7 r -f T««5 0 1 i 
oTa^L^ s MOCVDggi0a5S(cKS$#i^ 
»^Wt7^C^t« Sjgl 2 o ox:t*« 

[0036] &^X\ ^7r-fTSS5 0 15:5 0 Ot: 
*TmiL, *SSrl 5L/^. ^S:5L/5)-. TM 
G5:25cc/^<7)fiT'^3O^^i:(c±0. ^7 

r 4 rfflg 5 o i <mmzG ^mmm 5 0 2 2 n m 

50 J&SU:. 
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[0 0 3 7] ifcWC. •*:7-M7a«5 01£50 0'C 

vtm u 1 5 WSZ 5 ry* 

-TSr 1 0 TMG£ 2 5c c/%<?)M.T64m 

SttifcfciO. GaN;\'y7rJI5 0 3S:JfcKUt. 
[00 383 ifcV^ ^yr^Tmi5 0 l£l 1 0 0 
r^-C#St. 5L/4K M3&£5L/fl\ T 

y^-TS- 1 0 L/4h TMG£2 5 c c/^itfi 
lKHasS-MfctCfcD. 7yK-r<0GaNl5 04Sr 

[00393 iKwc -?-7-MTa«5 0l£l 1 00 
xrc»#u ±iB<o#xtdra;t-c s i h 4 jiocc/ 

#<3MTmi$HSrt-£i:fcJ:9. nSGaN15 0 5 
£j££Ui. fgWC. -9-7r^r3^5 01?:7 0 0iC 
itHiSU S££2 0L/fl\ T>*-TZ 1 0 L/ 
4h TMG^5cc/^ TMl£500cc/4h S 

1 H 4 £ 1 c c/ft<D%X1h l oftfSBtM fc X 0 . 
nSl nGaN«5 0 6£jfcgU:. 

[00403 &wc. ^yr^rmRso izmsi 1 

0 oicre#i&u *«* 1 sl/^k mm* 5 l/ 

fl\ 7V*-T£ 10 TMG£5 0cc/4h 
TMAJ25cc/^ Cpj Mg£3 0cc/#<754 
T'*«>3 0^S[-rC:i:fciO. plAlGaNf507 
fcJfeKLfc. ^WC. -9-7r47a«5 0 11:1 100 
X:fcftJ§U *S£l 5L/^ gfH£5L./4L 7^ 
t~TtlOL/*. TMG^25cc/^ C P2 M 
g £ 1 0 0 c c /ftnMX&i 1 0 ifflfiit i t fc i 0 . 
P iGaNl508 £j££ Ltz. 
[0 0413 Z.tlt><?)m*Btfi.LtZlk. TMG&tfCp 

2 Mge>mZi¥±Ltz&. 7 0 0X:i-miaL. 7 0 
Ore2£(C*Satf7y*-T<D«&£fM:U 

50 l£MOCVDgB&>£>]lX9ajU Si0 2 |££v 

^?tu Bcis #xtc\z fiztcom&tixzm 

^TnlGaNl50 Stfm&th.&X'hUmZmfflti 

[0 04 21 ZVfmUmBtfLUzmmz. nIGa 
N15 0 5fc*tLTTi (f350nm)/Au 
300nm) 509!:. p!GaN15 08fc$tLTN 

1 (i$100nm)/Au <ff$300nm) 510 

n*Xcoffl*£;ktf»c«J:oT^U:. -e<0&. 700 
TTC 5 gS+Tl^i&a-r S C fc C J: 9 tf- 5 >y ? 

[0 04 33 d<Oi^(cLT^$n/o*^S:3 5 0x2 

(eLT^l£$*l£?Bfc:^*-F5 0 0ti. WfttrflSSS 

2 0mA{:t5^T« 3£fct-:?&g4 5 0 nmT'2~3 
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(HifcJ$S4) S6Ji. *!&BH<9gi4<9#Iifc»JBfc:ffi;b 
S¥#ft^~>f 6 0 O<^f«&£*tBriB0T&*. 
. [00443 dO^ftl'-lf 6 0 0»iXt*;P£«6 
OlfcWLTfcD, C:O±{CAl»ISa6 0 2. GaN 
Ay7rJl603, S i K-7<7)nSGaNS6 04, 
Si H-7<OnSAIGaNS6 0 5, r^F-T^I 
nGaNS606. Mg K— 7V)p!SA I GaN|6 0 
7, Mgh'-7*<OpSGaN«6 0 8*»'±£JitSl$ 
flTV^,. mfilfcJi. nSGaN«6 04Rl^pSGa 
10 NJl6 0 8te*tLT. Ufflt-7^.(Ni) t& 

(Au) fc<o««ffljt6 0 9£fflv^v^. oz. mm 

ZxhyJTmmizt&tift. Si0 2 K6 10Srffl^ 

[0 04 5 3 i^idfcJimcfcvvaL 
^^Utt^^r-fr^iOfcSv^tA^. Ga 

(mmm5) mat. ^mcnmscommmmb 

[00463 Z.<rmt?4 H 7 0 Qti,. -CjfiS:±B ,. 
fc-f S^T'fTaS 7 0 lOA IfflJifcGaNm^ 

*a£asL^t><o-c&5. Wkm7T*7mzx-\i. 
mmm<r>o%<nm^<r>^imm\ l zmix^it.^^. 

7oi£i4oox:i:v^«a-c. u^STctto*!* 
*^*<3 0 WrtXhh t ^o&%m<?>i>ti,zmtt^ 

30 [00473 ±M(D£o<,Z$miZAlZVTlii2-&zy-7 
r^Tm.701±iz. Zti£X'W<XZ1ztmWMl} 
ffifcfflWC. GaNA' 7 7Tl7 0 2, Si H-7*<0n 
SGaN^703, TV K-7*<?5 1 nGaN®7 04 . 
MgK-TWpSAl GaNa7 0 5, MgH-7«p 
SGaN«7 0 6Sr>l<0J«Ta«tJt. -fLT. nlG 
aNl7 0 3±fc«ffi7 08Sr^t. plGaNfl7 
0 6±tC«fii7 0 9 £J&£Ui. 
[00483 ClOckd&flijgTti. ■V7T4TXBL7 0 

lffmmizvttatfzA imtfwhxm^ztfrh, 

fcJt^T^2 0%SJgL*HS«L^^*^j£«-rS^ 

hmtY* H- F 8 0 O^^fflJi?r^-n8rii0-C*> 

[00493 ^^fe^^-HSOOTIi. S«tL 
TMffi ( ( 1-10 0) H) 5r±ffii:L/v:1f7r>fr8 0 
50 lSrfflV^. ^<OS«8 0 1(CA15r-f7ryaAL, £ 
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t£8M80 2RVim8i<r)A 1 m&ftb^&imtm 
80 3£JBJ£U:. 

[00 50] ^LT. ^tf)g«8 0 1±{;:. ^fliT'fc 
H«<7)*a^fflV%T. Si K-7«nSGaNi80 
4, 7>K-7<0InGaNt80 5, MgH-7<0p 
SAlGaNJ1806, Mg K-7<0plGaNl8 0 
7£Zcr>m-CmmLtz. W&IZH. nSGaNS804 
K*tLT{iTi/AuO«ltit3i80 8£. pSGaN 
S807fcttLTW:Ni/AuO®Jf«i§809$:fflv> 

[0051] <fcfc. itr>«t5^IBt^^-H8 0 0C0 

vtA rm.8 o i i&^r«?i«E&i^(c J: ~>xm 
>f jr^ASMtAit. mmcr>tm.nEx\ lxi 

0 13 /cm ! OiTAl^^y&ALifc. CKOft. A 
*>&Am<r>m&&$:®UZ-£?>*:ito. 1 2 0 0"CT& 

[0052] zcotmmizx^x. 

TW&. t g a n t ^mzm^^m^h h z. 

\,\ UK>. £<0±fc»3fcA 1 £±j£#£: LX&tm 
fSSnM80 3im^iitZbi}^. **3fc>I»'Cib 

imft^nmsjiZisMz-tth b^o ±^ma l 

[0053] &Wt\ t7T>(7^80 1^MOCV 

U S£l 2 0 0-C-C7KS2: 5 L/#«0c£ftT-5£U 

[00 54] ifcwe. -9-7r^ra«8 0 1S-1 1 00 
•C£T'#SU 1 5 L/#\ S*£ 5 7 

y*-7£l0L/#\ TMG£2 5cc/tf\ SiH 
4 £1 Occ/ftcQ&X'ftimSfc-tZblzX*). nl 
GaNJf804£j&ftU:. -^r-f T£«8 
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an n-type Si doped InGaN 205 and a p-type Mg-doped GaN 
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multilayer on this layer 203 and electrodes 207 are 
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reduced and the heat generation in the interior of the 

element can be 

inhibited. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device formed on the insulating single crystal substrate 
especially the semiconductor device which consists of a nitride system compound semiconductor formed on silicon on sapphire, 
and its manufacture approach. 

[0002] ■ . 

[Description of the Prior Art] In recent years, the blue light emitting device using the nitride system compound semiconductor 
centering on gallium nitride (GaN) attracts attention, a nitride compound semiconductor - general ~ organic.metal vapor growth 
(MOCVD) - it is growing up by law. 

[0003] They are TMG (trimethylgallium), TMA (trimethylaluminum), TMI (trimethylindium), etc. as the organometallic 
compound gas source in the reaction container which installed substrates, such as sapphire, by the MOCVD method. Various 
kinds of nitride compound semiconductors grow by supplying the gas of V group raw materials, such as gas of an III group raw 
material, ammonia, and a hydrazine, and holding substrate temperature to a 900-1200-degree 0 elevated temperature. Moreover, 
in order to change the conductivity type and its electric carrier concentration of a nitride compound semiconductor, he mixes the 
material gas which contains in the above-mentioned organometallic compound source the element which should serve as an 
impurity as dopant material gas, and is trying to supply. - -. - ^ . .• : . . . . .... .. . . ..: . - : ■ Jt 

[0004] By the way J( when insulating single crystal substrates, such a s sapphire, are used as a substrate substrate and a laminated- /} f^ i). 

structure is created since there is no conductivity in a substrate, to take structure as shown in drawing: 1 O .is needed. .With the . .. 

structure and the dimension like drawing 10 , if the value of 0.1 ohm-cm comparatively small as=a value [ in / for the specific 

resistance of a semi-conductor layer / in the electric resistance (internal resistance) which exists between two electrodes at this 

time / a nitride compound semiconductor ] is calculated as an example, it will be set to about 250 ohms. This value serves as a big 

internal electrical potential difference for a component called 2.5 V, when a 10mA current is passed. And since this internal 

electrical potential difference serves as heat, the temperature of a component will rise and degradation of a component will be 

caused. . 

[0005] 

[Problem(s) to be Solyed by the Invention] Thus, there was a problem of a high internal electrical potential difference occurring 
since inter-electrode resistance is strong, and this having served as heat inside a component in the semiconductor device which 
grew and created the nitride system compound semiconductor on silicon on sapphire, and causing degradation of the component 
itself conventionally. 

[0006] The place which this invention was made in consideration of the above-mentioned situation, and is made into the object 

can reduce the internal resistance of a component, and is by controlling internal heat releas e to offer the semiconductor device 

which can aim at improvement in dependability, and its manufacture approach. — ™ 

[0007]. 

[Means for Solving the Problem] 

(Configuration) The following configurations are used for this invention in order to solve the above-mentioned technical problem. 
That is, this invention is characterized by inserting a metal thin film layer between a substrate and the semi-conductor laminating 
structured division in the semiconductor device in which the semi-conductor laminating structured division was formed on the 
insulating single crystal substrate. 

[0008] Here, the following are raised as a desirable embodiment of this invention.. 

(1) An insulating single crystal substrate should be sapp hire or a spinel . 

(2) The semi-conductor laminating structured division should be a nitride system compound semiconductor. 

(3) A metal thin film layer should consist of the same element as the metallic element in the nitride semi-conductor layer which 
comes to approach this. 

(4) A metal thin fil m layer should be aluminum. 

(5) The thickness of a metal thin film layer should be lOnm or less . 

(6) On the surface of silicon on sapphire, a metal thinTilm layer should deposit and form aluminum. 

(7) A metal thin film layer should carry out the ion implantation of the aluminum on the surface of silicon on sapphire, and should 
be formed. 
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[0009] Moreover, this invention is characterized by coming to provide aluminum thin film layer formed on silicon on sapphire, 
the A1N buffer layer formed on this aluminum thin film layer, and the laminating structured division of the GaN system compound 
semiconductor formed on this A1N buffer layer in the semiconductor device which used the compound semiconductor of a nitride 
system. 

[0010] moreover, MOCVD using the material gas with which this invention contains aluminum on silicon on sapphire in the 
manufacture approach of the above-mentioned semiconductor device — aluminum thin film layer by law with the process which 
grows the material gas which contains aluminum and nitrogen for said gas changing — said aluminum thin film layer top -- 
MOCVD - an A1N buffer layer by law with the process which grows It is characterized by changing said gas into the gas which 
contains a gallium and nitrogen at least, and including the process which grows the laminated structure of a GaN system 
compound semiconductor on said A1N buffer layer. 

(Operation) According to this invention, since the current of the longitudinal direction which therefore occupies the great portion 
of component resistance to insert metal thin films, such as aluminum, in the interface of insulating single crystal substrates, such 
as sapphire, and the laminating structured divisions, such as a nitride system compound semiconductor, passes along the small • 
metal thin film of resistance, it can aim at reduction of resistance inside a component. - 
[001 1] It will be set to about 3.4 ohms, if internal resistance is calculated as an example which shows that resistance decreases by 
considering the structure which inserted (Aluminum aluminum) thin film layer (specific resistance 2.5x10-6 ohm-cm) in the 
interface of a nitride compound semiconductor thin film and sapphire with the same structure as said drawing 10 , and attaching in 
this case as shown in drawing 1 . The difference between drawing 1 and drawing 10 is only having inserted aluminum thin film 
layer with a thickness of 10nm, and other values made it the same. 

[00 1 2] Thus, or therefore, internal resistance can be reduced figures double [ about ] to insert 1 Onm aluminum thin film layer, and 
the internal electrical potential difference calculated from this resistance is also set to 34mV reduced double figures, and it has 
become the value of extent which can be disregarded even if it compares with about [ that a nitride compound semiconductor is 
needed from the energy gap which it has as a physical-properties value ] operating voltage 3.5V. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to a drawing. 

(Operation gestalt 1) Drawing 2 is the sectional view showing the component structure of the light emitting diode 200 concerning: . 

the 1st operation gestalt of this invention. 

[0014] (Aluminum aluminum) thin film layer 202 is formed on silicon on sapphire 201, and the A1N buffer layer 203 for easing ■ - 
the grid mismatching of silicon on sapphire 20 1 and the epitaxial growth phase mentioned later is formed on it:: And laminating^ - 
formation of the n mold GaN layer 204 of Si dope, the n mold InGaN layer 205 of Si dope, and.the p ; mold GaN layer 206 of Mg 
dope is carried out on this buffer layer 203 at the order of the above. As an electrode 207, all use the laminated- structure of nickel 
(nickel) and gold (Au) to the n mold GaN layer 204 and the p mold GaN layer 206. 

[001 5] Next, the manufacture approach of the light emitting diode 200 of this operation gestalt is explained in order: this light 
emitting diode 200 - well-known MOCVD - it is created using law. In material gas, it is III. Ammonia (NH3) was used as a V 
group raw material, using TMG (trimethylgallium), TMA (trimethylaliiminum), and TMI (trimethylindium) as a group raw 
material. Hydrogen and nitrogen were used for the raw material for impurity addition as a silane (SiH4) and bis(cyclopentadienyl) 
magnesium (Cp2 Mg), and carrier gas. ... . v 

[0016] First, after the organic solvent and the acid washed the silicon on sapphire 201 which made the field (0001) datum level, it 
equipped with this on the susceptor which was laid in the reaction chamber of an MOCVD system and which can be heated, and 
hydrogen was washed at the temperature of 1 200 degrees C, and the sink and the front face were washed by the flow rate for 5L/. 
[0017] Subsequently, about lOnm grew up aluminum thin film layer 202 to be the front face of silicon on sapphire 201 by 
lowering silicon on sapphire 201 to 500 degrees C, shunting a part for 15L/, and nitrogen by part for 517, and shunting TMA for 
hydrogen abbreviation 1 in the amount for /of 50 cc. About the thickness of aluminum thin film layer 202, if it grows up with the 
thick film beyond this as the inclination of the half-value width of the X diffraction shown in drawing 3 is giving an account, the 
half- value width of the nitride semi-conductor film further grown up on aluminum layer spreads. This shows that the nitride 
compound semiconductor film is not the good single crystal film, if aluminum thickness exceeds lOnm. 

[0018] Subsequently, the A1N buffer layer 203 was grown up by holding silicon on sapphire 201 at 500 degrees C, pouring a part 
for 517, and ammonia by part for 1 017, and pouring [ hydrogen ] a part for 1 517, and nitrogen for TMA for 1 0 minutes in the 
amount for /of 50 cc. 

[00 1 9] Subsequently, temperature up of the silicon on sapphire 20 1 is carried out to 1 1 00 degrees C, and it is [ hydrogen / 
nitrogen / a part for 1 517, and ] 25 cca part for /and SiH4 about a part for 1 017, and TMG in a part for 517, and ammonia. The n 
mold GaN layer 204 was grown up by passing in the amount for /of ten cc for about 1 hour. Here, the feeding ratio of ammonia 
and TMG has become about 6000. When this value is small, as a result of tending to make a nitrogen hole peculiar to a nitride 
semi-conductor and this invention person's etc. inquiring, when it was 1000 or more, it turned out that it becomes a good crystal. 
The half- value width in an X diffraction defines the good crystal in this case as being 5 or less minutes. 
[0020] Subsequently, silicon on sapphire 201 is lowered to 800 degrees C, and it is [ hydrogen / nitrogen / a part for 517, and / 
ammonia / a part for 1 517, and ] 500 cca part for /and SiH4 about five cca part for /and TMI in a part for 1017, and TMG. The n 
mold InGaN layer 205 was grown up by passing for about 1 5 minutes in the amount for /of one cc. Then, the p mold GaN layer 
206 was grown up by carrying out temperature up of the silicon on sapphire 201 to 1 100 degrees C again, pouring a part for 5L/, 
and ammonia by part for 1017, and pouring [ hydrogen / a part for 1517, and nitrogen ] a part for /, and 25 ccCp2 Mg for TMG for 
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about 30 minutes in the amount for /of 30 cc. 

[002 1 ] After forming these layers and suspending supply of TMG and Cp2 Mg, the temperature was lowered to 700 degrees C 
and supply of hydrogen and ammonia was further suspended at 700 degrees C, and it cooled to the room temperature, continuing 
5L/Shunting only nitrogen. 

[0022] Subsequently, it is silicon on sapphire into which the nitride semi-conductor laminated structure was grown up from an 
MOCVD system Ejection and Si02 The film etc. is used as a mask and it is C12. Etching clearance of the up layer was selectively 
carried out until the n mold GaN layer 204 was exposed using gas. Furthermore, the well-known vacuum evaporator was used for 
the silicon on sapphire into which this laminated structure was grown up, and continuation formation of 300nm of nickel film and 
the lOOnm of the Au film was carried out. It considered as the ohmic electrode by heat-treating this film 207 in 5 minutes and in 
nitrogen at 400 degrees C. . . 

[0023] Such a substrate was chip-ized in 300micrometerx400micrometer magnitude, and on the stem, by.mounting and resin, the 
mould was carried out and it lumped. Thus, the formed light emitting diode 200 was able to obtain the about 2-3mW optical 
output in 20mA of forward current. 

[0024] In this way, according to this operation gestalt, the GaN light emitting diode of DH structure can be created on silicon on 
sapphire 201, moreover, lateral resistance can be reduced by existence of aluminum thin film layer. 202, and the internal 
resistance of a component can be reduced. Therefore, internal heat release can be controlled and it oecomes possible to aim at 
improvement in dependability. 

(Operation gestalt 2) Drawing 4 is the sectional view showing the component structure of the semiconductor laser 400 concerning 

the 2nd operation gestalt of this invention. 

[0025] On silicon on sapphire 401, laminating formation of aluminum thin film layer 402, the GaN buffer layer 403, the n mold * . ; 
GaN layer 404 of Si dope, the InGaN layer 405 of undoping, and the p mold GaN layer 406 of Mg dope is carried out in this 
order. All use the laminated structure 407 of nickel (nickel) and gold (Au) for the electrode to the n mold GaN layer 404 and the p 
mold GaN layer 406. Moreover, it is Si02 in order to make an electrode into stripe geometry. The film 408. was used. 
[0026] Next, the manufacture approach of the semiconductor laser 400 of this operation gestalt is explained in order, this 
semiconductor laser component 400 - the 1 st operation gestalt - the same - MOCVD ~ it is created using law. The used gas is 
the same as the 1st operation gestalt. 

[0027] First, after the organic solvent and the acid washed the silicon on sapphire 401 which made the field (0001 )'datum level, it 
equipped on the susceptor which was laid in the reaction chamber of an MOCVD system and which can be heated, and with the - 
temperature of 1 200 degrees C, the sink washed hydrogen and elevated-temperature hydrogen washed.the front face ; by the flow. - 
rate for 5LA 

[0028] Subsequently, aboutjnmof aliiminum flmj&lm Jayers ; 402 was formed in the front face of silicon on sapphire 401 by 
lowering silicon on sapphire 40 1 to 500 degrees C, pouring a part for 1 5L/, and nitrogen by part for 5L/, and pouring TMA for ; . . , 
hydrogen for about 30 seconds in the amount for /of 50 cc. 

[0029] Subsequently, the GaN buffer layer 403 was grown up by pouring a part for 5L/, and ammonia for a part for 15L/, and 
nitrogen, and pouring [ hydrogen ] a part for 25 cc/for a part for 10L/, and TMG for 10 minutes, holding the temperature of a 

substrate 401 at 500 degrees C. - 

[0030] Subsequently, temperature up of the silicon on sapphire 401 is carried out to 1 100 degrees C, and it is [ hydrogen / 
nitrogen / a part for 1 5L/, and ] 25 cca part for /and SiH4 about a part for 1 0L/, and TMG in a part for 5L/, and ammonia. The n 
mold GaN layer 404 was grown up by passing in the amount for /of ten cc for about 1 hour. Then, the InGaN layer 405 of 
undoping was grown up by lowering silicon on sapphire 401 to 800 degrees C, pouring a part for 10L/, and TMG by part for 
three cc/, and pouring [ hydrogen / a part for 5L/, and nitrogen ] a part for 1 5L/, and ammonia for TMI for about 1 5 minutes in the 
amount for /of 3 00 cc. 

[003 1] Subsequently, the p mold GaN layer 406 was grown up by carrying out temperature up of the silicon on sapphire 401 to 
1 1 00 degrees C again, pouring a part for 5L/, and ammonia by part for 1 0L/, and pouring [ hydrogen / a part for 1 5L/, and 
nitrogen ] a part for /, and 25 ccCp2Mg for TMG for about 30 minutes in the amount for /of 30 cc. Then, the.temperature was 
lowered to the room temperature in the furnace. 

[0032] Si02 which formed the silicon on sapphire 401 into which the nitride semi-conductor laminated structure was grown up 
with ejection and a well-known heat CVD method from the MOCVD system the film - a mask - carrying out - C12 reactive ion- - 
etching (Rlepsilon) using gas - etching clearance of the up layer was selectively carried out until the n mold GaN layer 404 was 
exposed with law. subsequently - again - this Si02 etc. - the insulator layer 408 was formed and the contact hole was formed 
on the n mold GaN layer 404 of this insulator layer 408, and the p mold GaN layer 406. Here, on the p mold GaN layer 406; the 
contact hole was formed in the shape of a stripe. 

[0033] Thus, the 200nm of nickel film and 500nm [ of Au film ] laminated structure 407 was formed in the created 
laminated-structure substrate with a level difference using the well-known spatter, and it considered as the ohmic electrode by 
heat-treatment in 700 degrees C and the nitrogen- gas- atmosphere mind for 5 minutes. Thus, it sets in wavelength of 420nm, and 
the created laser component 400 is threshold current 5 kA/cm2. It oscillated. 

(Operation gestalt 3) Drawing 5 is the sectional view showing the component structure of the light emitting diode 500 concerning 
the 3rd operation gestalt of this invention. 

[0034] On silicon on sapphire 501, laminating formation of the gallium (Ga) thin film layer 502, the GaN buffer layer 503, the 
GaN layer 504 of undoping, the n mold GaN layer 505 of Si dope, the n mold InGaN layer 506 of Si dope, the p mold AlGaN 
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layer 507 of Mg dope, and the p mold GaN layer 508 of Mg dope is carried out at the order of the above. To the p mold GaN 
layer 508, the laminated structure 510 of nickel (nickel) and gold (Au) is used for the ohmic electrode for the laminated structure 
509 of titanium (Ti) and gold (Au) to the n mold GaN layer 505. 

[0035] Next, the. manufacture approach of the light emitting diode 500 of this operation gestalt is explained in order. First, after 
the organic solvent and the acid washed the SAFA1A substrate 501 which made the field (0001) datum level, it equipped on the 
susceptor which was laid in the reaction chamber of an MOC VD system and which can be heated, and with the temperature of 
1 200 degrees C, the sink washed hydrogen and elevated-temperature hydrogen washed the front face by the flow rate for 5LA 
[0036] Subsequently, about 2nm of Ga thin film layers 502 was formed in the front face of silicon on sapphire 501 by lowering 
silicon on sapphire 50 1 to 500 degrees C, pouring a part for 1 5L/, and nitrogen by part for 5L/, and pouring TMG for hydrogen 
for about 30 seconds in the amount for /of 25 cc. 

[0037] Subsequently, the GaN buffer layer 503 was grown up by holding silicon on sapphire 501 at 500 degrees C, pouring a 
part for 5L/, and ammonia by part for 10L/, and pouring [hydrogen] apart for 15L/, and nitrogen for TMG for 6 minutes ; in the 
amount for /of 25 cc. . 

[0038] Subsequently, the GaN layer 504 of undoping was grown up by carrying out temperature up of the silicon on sapphire 501 
to 1 100 degrees C, pouring a part for 5L/, and ammonia by part for 10L/, and pouring [ hydrogen ]»a part for 1 5L/, and nitrogen 
for TMG in the amount for /of 25 cc for about 1 hour. 

[0039] Subsequently, silicon on sapphire 501 is held at 1 100 degrees C, and it adds to the above-mentioned gas, and is SiH4. The 
n mold GaN layer 505 was grown up by passing in the amount for /of ten cc for about 1 hour. Then, silicon on sapphire 501 is 
lowered to 700 degrees C, and it is [ nitrogen / ammonia / a part for 20L/, and ] 500 cca part for /and SiH4 about five cca part for .. 
/and TMI in apart for 10L/, and TMG. The n mold InGaN layer 506 was grown up by passing for about 10 minutes in the amount 

for /of one cc. * ... 

[0040] Subsequently, temperature up of the silicon on sapphire 501 was again carried out to 1 100 degrees C, and the p mold : 
AlGaN layer 507 was grown up in hydrogen by pouring a part for 1 0L/, and TMG by part for 50 cc/, and pouring [ a part for. 
1 5L/, and nitrogen / a part for 5L/, and ammonia ] a part for /, and 25 ccCp2 Mg for TMA for about 30 minutes in the amount for . 
/of 30 cc. Then, the p mold GaN layer 508 was grown up by holding silicon on sapphire 50 1 at 1 1 00 degrees C, pouring a part for 
5L/, and ammonia by part for 10L/, and pouring [ hydrogen / a part for 15L/, and nitrogen ] a part for /, and 25 ccCp2 Mg for 
TMG for about 1 0 minutes in the amount for /of 1 00 cc. 

[0041] After forming these layers and suspending supply of TMG and Cp2 Mg, the temperature was lowered to 700 ; degrees C, . . 
supply of hydrogen and ammonia was further suspended at 700 degrees C, and the temperature was lowered to me room /. w : ? 
temperature, continuing 5L/Shunting only nitrogen. And it is silicon on sapphire 501 into which the nitride semiconductor . - 

laminated structure was grown up from an MOC VD system Ejection and Si02 The film is usedas a mask and it is BC13. 'Gas and 
C12 Etching clearance of the up layer was selectively carried out until the n mold GaN layer 505.was'exposed.using mixed gas. 
with gas. ... ; ..... r , : 

[0042] Ti (50nm in thickness)/Au (300nm in thickness)509 were formed in the substrate in which this level difference structure 
was formed, to the p mold GaN layer 508 to the n mold GaN layer 505 with the vacuum evaporation technique of respectively 
common knowledge of nickel ( 1 OOnm in thickness)/Au (3 OOnm in thickness)5 1 0, and the combination of a photo etching process. 
Then, it considered as the ohmic electrode by heat-treating in 5 minutes and in nitrogen at 700 degrees C. ; „ 
[0043] Thus, the created component was chip-ized in the magnitude of 350-micrometer angle, and after that, on the iron stem, by 
mounting and resin, the mould was carried out and it lumped. Thus, the formed light emitting diode 500 was able to obtain the 
about 2-3mW optical output by 450nm of emission peak wavelengths in 20mA of forward current. 

(Operation gestalt 4) Drawing 6 is the sectional view showing the component structure of the semiconductor laser 600 concerning 
the 4th operation gestalt of this invention. 

[0044] This semiconductor laser 600 has the spinel substrate 601 , and the laminating of aluminum thin film layer 602, the GaN 
buffer layer 603, the n mold GaN layer 604 of Si dope, the n mold AIGaN layer 605 of Si dope, the InGaN layer 606 of undoping, 
the p mold AIGaN layer 607 of Mg dope, and the p mold GaN layer 608 of Mg dope is carried out to the order of the above on ..... 
this. All use the laminated structure 609 of nickel (nickel) and gold (Au) for the electrode to the n mold GaN layer 604 and the p 
mold GaN layer 608. Moreover, it is Si02 in order to make an electrode into stripe geometry. The film 610 was used. 
[0045] In such a component, since the cleavage of a spinel substrate is higher than silicon on sapphire, the end-face configuration 
of the GaN system semi-conductor film carries out flattening more. Therefore, as compared with the case where the current 
density of a threshold is silicon on sapphire, it can be made low. • ■ - ■ „ 

(Operation gestalt 5) Drawing 7 is the sectional view showing the component structure of the light emitting diode 700 concerning 
the 5th operation gestalt of this invention. 

[0046] This light emitting diode 700 carries out the laminating of the GaN system semi-conductor layer on aluminum side of the 
silicon on sapphire 701 which makes C side a principal plane. In conventional silicon on sapphire, only the oxygen of the 
configuration elements had appeared in the front face. In this operation gestalt, in order to take out aluminum side, processing in 
which silicon on sapphire 701 was exposed to the basis of the high rate of flow that the hydrogen which is an elevated 
temperature of 1400 degrees C, and moreover has reducibility is a part for 30L/was performed. 

[0047] The laminating of the GaN buffer layer 702, the n mold GaN layer 703 of Si dope, the InGaN layer 704 of undoping, the p 
mold AIGaN layer 705 of Mg dope, and the p mold GaN layer 706 of Mg dope was carried out to having so far stated on the 
silicon on sapphire 701 which deposited aluminum on the front face as mentioned above in this order using the same approach. 
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And the electrode 708 was formed on the n mold GaN layer 703, and the electrode 709 was formed on the p mold GaN layer 706. 

[0048] With such structure, since aluminum layer which deposited on the front face of silicon on sapphire 701 was very thin, 
although decreased only about 20% compared with the conventional example which is not growing on aluminum side, the 
resistance of the longitudinal direction of a component also reduced the half-value width of the X diffraction in the semi-conductor 
layer which grows, and brought a very good result. Consequently, the power value concerning a component decreased and the 
improvement was found by the life property. 

(Operation gestalt 6) Drawing 8 is the sectional view showing the component structure of the light emitting diode 800 concerning 
the 6th operation gestalt of this invention. 

[0049] In this light emitting diode 800, the sapphire 801 which made the principal plane the Mth page (1-100) (field) as a 
substrate was used. The low resistive layer 803 which carries out the ion implantation of the aluminum to this substrate 801, and 
uses aluminum of the polycrystal layer 802 and low resistance as a principal component was formed. _ s . '■ 
[0050] And the laminating of the n mold GaN layer 804 of Si dope, the InGaN layer 805 of undoping, the. p mold AlGaN layer 
806 of Mg dope, and the p mold GaN layer 807 of Mg dope was carried out in this order on this substrate 801 using the sarrie 
approach as the former. To the n mold GaN layer 804, the laminated structure 809 of nickel/Au w^p used for the electrode for the 
laminated structure 808 of Ti/Au to the p mold GaN layer 807. 

[0051] Next, the manufacture approach of such light emitting diode 800 is explained in order. First, after an organic solvent and 
an acid wash the silicon on sapphire 801 which made the Mth page datum level, it puts into ion implantation equipment, and it is 
1x1013 -/cm2 at desired acceleration voltage. The ion implantation of the aluminum was carried out in the amount. Then, in order 
to recover the crystallinity of an ion-implantation layer, heat treatment of about 2 hours was performed at 1200 degrees C. 
[0052] Although this heat treatment recovers the crystallinity of silicon on sapphire 801, as for perfect recovery, it is desirable to 
form originally the polycrystal layer 802 which left the stacking tendency rather desirably from there being grid mismatching 
between silicon on sapphire and a GaN system semi-conductor layer. Since such a polycrystal layer ; 802 has played the role of a . 
buffer layer, especially the thing for which a buffer layer is grown up in the case of crystal growth is not needed. And since the 
low resistive layer 803 which contains aluminum suitable on this as a principal component is formed, it does not deviate from the 
main point of reducing the electric resistance to the longitudinal direction which is the object of this invention. 
[0053] Subsequently, it equipped with silicon on sapphire 801 on the susceptor which was laid in the reaction chamber of an 
MOC VD system and which can be heated, and the oxidizing zone which remained hydrogen in the sink and the substrate front 
face by the flow rate for 5LAvith the temperature of 1 200 degrees C was removed. 

[0054] Subsequently, temperature up of the silicon on sapphire 801 is carried out to 1 100 degrees C, and it is [ hydrogen / 
nitrogen / a part for 15L/, and ] 25 cca part for /and SiH4 about a part for 10L/, and TMG in a part for 5L/, and ammonia. The n 
mold GaN layer 804 was grown up by passing in the amount for /of ten cc for about 1 hour. Then, the n mold InGaN layer 805 
was grown up by lowering silicon on sapphire 801 to 800 degrees C, pouring five cca part for /and TMI by part for 500 cc/, and 
pouring [ nitrogen / a part for 15L/, and TMG ] a part for 30L/, and ammonia for SiH4 for 10 minutes in the amount for /of one cc. 

[0055] Subsequently, temperature up of the silicon on sapphire 801 was again carried out to 1 100 degrees C, and the p mold 
AlGaN layer 806 was grown up in hydrogen by pouring a part for 10L/, and TMG by part for 50 cc/, and pouring [ a part for 
1 517, and nitrogen / a part for 517, and ammonia ] a part for /, and 25 ccCp2 Mg for TMA for about 30 minutes in the amount for 
/of 30 cc. Then, the p mold GaN layer 807 was grown up by holding silicon on sapphire 801 at 1 100 degrees C, pouring a part for 
517, and ammonia by part for 1017, and pouring [ hydrogen / a part for 1517, and nitrogen ] a part for /, and 25 ccCp2 Mg for 
TMG for about 1 0 minutes in the amount for /of 1 00 cc. 

[0056] After forming these layers and suspending supply of TMG and Cp2 Mg, the temperature was lowered to 700 degrees C, 
supply of hydrogen and ammonia was further suspended at 700 degrees C, and the temperature was lowered to the room 
temperature, continuing 5L/Shunting only nitrogen. And it is silicon on sapphire 801 into which the nitride semi-conductor 
laminated structure was grown up from an MOC VD system Ejection and Si02 The film is used as a mask and it is BCD. Gas and 
C12 Etching clearance of the up layer was selectively carried out until the n mold GaN layer 804 was exposed using mixed gas 
with gas. 

[0057] Ti (50nm in thickness)/Au (2 micrometers in thickness)808 were formed in the substrate in which this level difference 
structure was formed, to the p mold GaN layer 807 to the n mold GaN layer 804 with the vacuum evaporation technique of 
respectively common knowledge of nickel (300nm in thickness)/Au (2 micrometers in thickness)809, and the combination of a 
photo etching process. Then, it considered as the ohmic electrode by heat-treating in 5 minutes and in nitrogen at 700 degrees C. 
[0058] Thus, the created component was chip-ized in the magnitude of 350-micrometer angle, and after that, on the iron stem, by 
mounting and resin, the mould was carried out and it lumped. Thus, the created light emitting diode 800 was able to obtain the 
about 2-3mW optical output by 420nm of emission peak wavelengths in 20mA of forward current. 

(Operation gestalt 7) The structure sectional view of the component which fixed the light emitting diode 900 concerning the 7th 
operation gestalt of this invention to drawing 9 on the metal stem is shown. In this light emitting diode 900, the silicon on 
sapphire 901 which made C side the principal plane is used. 

[0059] On silicon on sapphire 901, the laminating of aluminum thin film layer 902 with a thickness of about lOnm, the Mg dope 
p mold AlGaN layer. 903 with a thickness of 300nm, the Si dope InGaN layer 904 with a thickness of 2nm, and the Si dope n 
mold GaN layer 905 with a thickness of 300nm is carried out in this order. 
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[0060] The electrode to this light emitting diode 900 forms the cascade screen 906 of Ti/Au in a front face about the n mold GaN 
layer 905. On the other hand, about the p mold AlGaN layer 903, aluminum thin film layer 902 and the silver paste 908 used in 
case a component is fixed to the metal stem 907 crawl, and electric contact is aimed at using a riser. 

[006 1 ] If it is made such structure, the dainage to the crystal by etching which is the factor of degradation of a component can be 
lost. Moreover, in the case of crystal growth, the Mg dope AlGaN layer 903 is carrying out p mold activation, and does not need 
the special process for p mold activation. Moreover, the constraint about the built-up sequence by that is not produced, either. For 
this reason, the life of a component was prolonged and was able to aim at improvement in dependability. 
[0062] In addition, this invention is not limited to each operation gestalt mentioned above, the 1- the 4th operation gestalt - 
setting - formation of aluminum thin film layer or Ga thin film layer - MOC VD -- formation according [ although it carries out 
as one process of growth by law, are not limited to these approaches, and / for example, ] to a vacuum deposition method, and 
other crystal growth methods, for example, MBE, - it is also possible to form by law (molecular beam epitaxy method), chloride 
vapor growth, hydride vapor growth, etc. - - 

[0063] Moreover, in an operation gestalt, although raised as an example only about the light emitting device using a nitride 
compound semiconductor,<3ie meaning of this invention is in the place which forms a metal thin film layer in the interface of a 
single crystal substrate and a semi-conductor layer, and can be applied to the general component us % ing such a substrate. Even 
. when the power device and high frequency device of high pressure-proofing are raised and such a component uses other 
ingredients also in the nitride semi-conductor for example, on a SAFAIA Substrate, components, such as SOS (silicon on 
sapphire), are raised. In addition, in the range which does not deviate from the summary of this invention, it can deform variously 
and can carry out. 
[0064] 

[Effect of the Invention] By inserting a metal thin film layer between an insulating single crystal substrate and the semi-conductor 
multilayer structure formed on it according to this invention, as explained in mil detail above, the internal resistance of a 
■- component can be reduced and the dependability of a component can be raised. 



[Translation done.] 
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